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THE LAND SURFACE

Land-surface processes also influence climate, and the treatment of surface
albedo and evapotranspiration in climate models influences the behavior of
climate models. Land-surface processes largely depend on vegetatioh coverage
and may interact with climatic changes in ways that are as yet poorly
understood.

VALIDATION OF CLIMATE MODELS

Mathematical-physical models, whether in a highly simplified form or as
elaborate formulations of the behavior and interactions of the global atmo-
sphere, ocean, cryosphere, and biomass, are generally considered to be the
most powerful tools yet devised for the study of climate. Our confidence in
them comes from tests of the correctness of the models' representation of
the physical processes and from comparisons of the models' responses to
known seasonal variations. Because decisions of immense social and economic
importance may be made on the basis of model experiments, it is important
that a comprehensive climate-model validation effort be pursued, including
the assembly of a wide variety'of observational data specifically for model
validation and the development of a validation methodology.

Validation of climate models involves a hierarchy of tests, including checks
on the internal behavior of subsystems of the model. The parameters used
in comprehensive climate models are explicitly derived, as much as possible,
from comparisons with observations and/or are derived from known physical
principles. Arbitrary adjustment or tuning of climate models is therefore
greatly limited.

The primary method for validating a climate model is to determine how
well the model-simulated climate compares with observations. Comparisons
of simulated time means of a number of climatic variables with observations
show that modern climate models provide a reasonably satisfactory 'simulation
of the present large-scale global climate and its average seasonal changes.

More complete validation of models depends on assembly of suitable data,
comparison of higher-order statistics, confirmation of the models' represen-
tation of physical processes, and verification of ice models.

One test of climate theory can be obtained from empirical examination of
other planets that in effect provide an ensemble of experiments over a variety
of conditions. Observed surface temperatures of Mars, Earth, and Venus
confirm the existence, nature, and magnitude of the greenhouse effect.

Laboratory experiments on the behavior of differentially heated rotating
fluids have provided insights into the hydrodynamics of the atmosphere and
ocean circulations and can contribute to our understanding of processes such